Exposure to probiotic Lactobacillus acidophilus L-92 modulates gene expression profiles of epithelial Caco-2 cells.
To understand host gastrointestinal response after exposure to probiotic Lactobacillus acidophilus L-92, microarray analysis of cultured epithelial Caco-2 cells was performed. Of the 187 genes down-regulated after 4 h treatment with L-92, 25 were involved in RNA splicing; 12, in cell cycle; 8 were transcriptional regulators; 2 were involved in ubiquitin proteolysis; 2, in adhesion; 2, in meiosis; 2, in splicing; and 2 encoding cytokines. In the RNA splicing group, genes encoding small nuclear RNAs, nuclear pore complex interacting proteins, RNA binding motif proteins, and SMG1 homologs (phosphatidylinositol 3-kinase-related kinase) were identified. Among the only 13 genes up-regulated by the treatment, 5 were involved in histone structure, and 2 were involved in metabolism. Genes belonging to cell adhesion, transmembrane proteins, mitogen-activated protein kinase, immune response, DNA binding, inflammation, and protein synthesis groups were mainly up-regulated after 20 h of treatment, whereas no significantly down-regulated genes were observed. In the present transcriptome analysis, during the early stage of treatment (four hours of treatment) with L-92, genes involved in cell growth and cell meiosis were mainly repressed. During the late phase of treatment (20 h of treatment), the expression of the genes linked to cell adhesion activity and metabolism for cell growth was enhanced. From the present transcriptome analysis, we suggest that Caco-2 cells slow down cell death and turnover of RNA synthesis as an early response to L-92 treatment; at the late stage of treatment, the genes involved in cell proliferation, transcriptional activity, and apoptosis are activated.